Degradation of ornithine decarboxylase in reticulocyte lysate is ATP-dependent but ubiquitin-independent.
Reticulocyte lysate contains all the components of the ubiquitin-dependent proteolytic system. Several proteins are degraded in reticulocyte lysate in a ubiquitin-dependent manner. However, none of the proteins studied has a short intracellular half-life. We have investigated the degradation of ornithine decarboxylase (ODC), one of the most labile proteins in mammalian cells. ODC is efficiently degraded in reticulocyte lysate depleted of the ubiquitin activating enzyme, E1, in fraction II of reticulocyte lysate completely lacking ubiquitin, and in fraction II depleted of the entire complex of enzymes responsible for the ligation of ubiquitin to target proteins. The degradation of ODC is ATP dependent. Therefore, our results demonstrate that in addition to the ubiquitin-dependent proteolytic pathway, reticulocyte lysate contains at least one additional ATP-dependent proteolytic pathway. In vitro synthesized ODC served as a substrate in the present degradation study. Its successful utilization establishes a general strategy for investigating the degradation of short-lived proteins (for which a corresponding cDNA is available), that constitute a very small fraction of cellular proteins and for which purification is difficult or impossible. In contrast to ODC synthesized in vitro, that isolated from cells was not degraded by the reticulocyte lysate degradation system, suggesting that post-translational modifications may be involved in regulating ODC degradation.